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PROBLEM TO BE SOLVED: To provide a small-sized, compact, and very light wave gear 
device unit. 

SOLUTION: In this wave gear device unit 1, a wave gear device 5 of silk hat shape 
is embedded between a first end plate 2 and a second end plate 3, and a rigid inner 
gear 51 and a flexible outer gear 52 of the wave gear device 5 are connected to 
each other via a cross roller bearing 4 so as to be capable of relative rotation. 
An outer wheel 41 of the cross roller bearing is a composite part comprised of an 
outer wheel body member 411 of light alloy and an outer wheel side raceway surface 
forming member 412 made of iron based material and connected to an inside of the 
outer wheel body member 411. An inner wheel 42 is also a composite part comprised 
of an inner wheel body member 421 of light alloy and an inner wheel side raceway 
surface forming member 422 made of iron based material and connected to an outside 
of the inner wheel body member 421. By this constitution, the considerably light 
wave gear device unit can be realized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to cloth roller bearing. Moreover, this invention relates to 
the wave-motion gearing unit of the structure where the rigid internal gear and the flexible external- 
tooth gearing were connected by the cloth roller bearing concerned in the condition in which relative 
rotation is free. 
[0002] 

[Description of the Prior Art] this application people have proposed the small and compact wave-motion 
gearing unit using cloth roller bearing in JP,9-250608,A previously. The wave-motion gearing unit 
currently indicated by this open official report The wave-motion gearing of the silk hat mold 
incorporated between the 1st and 2nd end plates arranged on both sides of the direction of a unit axis, 
and these end plates, It has the cloth roller bearing currently supported in the condition in which relative 
rotation of the flexible external -tooth gearing and the rigid internal gear of a silk hat mold which are the 
component of wave-motion gearing is free. The outer ring of spiral wound gasket of cloth roller bearing, 
It has the structure where equipment housing was constituted by the 1st and 2nd end plates. 
[0003] Moreover, this application people have proposed the wave-motion gearing unit of the same 
structure equipped with the wave-motion gearing of a cup mold also in JP,9-303496,A. 
[0004] 

[Problem(s) to be Solved by the Invention] Since it is structure small [ such a wave-motion gearing 
unit ] and compact, it is suitable for using as a reduction gear device of the actuator built into the 
location which has a limit in installations, such as a robot arm. 

[0005] Here, it is needed that the component used for such a part is generally also lightweight. 
Especially in a wave-motion gearing unit, the weight of cloth roller bearing and a rigid internal gear is 
large. Therefore, if-izing of these components can be carried out [ lightweight ],-izing of the wave- 
motion gearing unit can be carried out [ lightweight ]. 

[0006] However, since the part of the orbital plane in cloth roller bearing and the tooth part of a rigid 
internal gear are parts as which endurance and abrasion resistance are required, an iron system material 
with weight must be used for them. For this reason, it is difficult to realize lightweight-ization of 
lightweight-izing of cloth roller bearing, and a wave-motion gearing unit. 

[0007] The technical problem of this invention is to attain lightweight-ization of cloth roller bearing, 
without checking the engine performance of the tooth part of a raceway side and a rigid internal gear in 
view of this point. 

[0008] The technical problem of this invention is to attain lightweight-ization of a wave-motion gearing 
unit, without checking the engine performance of the tooth part of a rigid internal gear, while having the 
lightweight-ized cloth roller bearing. 
[0009] 

[Means for Solving the Problem] In the cloth roller bearing in which the fixed hole or tap for conclusion 
is formed in order to solve the above-mentioned technical problem the :aforementioned outer ring of 
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spiral wound gasket [ as opposed to / in this invention / other members to an outer ring of spiral wound 
gasket and an inner ring of spiral wound gasket ] It has the body member of an outer ring of spiral 
wound gasket in which said fixed hole or tap was formed, and the outer-ring-of-spiral-wound-gasket 
side orbital plane formation member by which the orbital plane is formed in inner skin while being fixed 
to the inner skin of this body member of an outer ring of spiral wound gasket. The; aforementioned inner 
ring of spiral wound gasket The inner-ring-of-spiral-wound-gasket body member in which said fixed 
hole or tap was formed, It has the inner-ring-of-spiral -wound-gasket side orbital plane formation ' 
member by which the orbital plane is formed in the peripheral face while being fixed to the peripheral 
face of this inner-ring-of-spiral-wound-gasket body member. Between the; aforementioned outer-ring- 
of-spiral-wound-gasket side orbital plane formation member and an inner-ring-of-spiral-wound-gasket 
side orbital plane formation member It is characterized by inserting two or more koro into the orbit by 
which partition formation is carried out, forming the; aforementioned outer-ring-of-spiral-wound-gasket 
side orbital plane formation member and the inner-ring-of-spiral-wound-gasket side orbital plane 
formation member from the iron system material, and forming said body member of an outer ring of 
spiral wound gasket, and the inner-ring-of-spiral -wound-gasket body member from the light-weight 
material lighter than said iron system material. 

[0010] Said light-weight material can be made into the alloy of light metals, such as an aluminium alloy 
and a titanium alloy, plastics, or a ceramic. 

[001 1] Here, when said body member of an outer ring of spiral wound gasket is formed from the 
aluminium alloy, the outer-ring-of-spiral-wound-gasket side orbital plane formation member concerned 
and said body member of an outer ring of spiral wound gasket can be unified by casting said outer-ring- 
of-spiral-wound-gasket side orbital plane formation member which consists of an iron system material 
with an aluminium alloy, or press fit according an outer-ring-of-spiral-wound-gasket side orbital plane 
formation member to a shrink fitting etc. to said body member of an outer ring of spiral wound gasket. 
[0012] When said body member of an outer ring of spiral wound gasket is formed from the titanium 
alloy, said body member of an outer ring of spiral wound gasket can unify with forging to said outer- 
ring-of-spiral-wound-gasket side orbital plane formation member which consists of an iron system 
material. 

[0013] When said inner-ring-of-spiral-wound™gasket body member is formed from the titanium alloy, 
the inner-ring-of-spiral-wound-gasket side orbital plane formation member concerned and said inner- 
ring-of-spiral-wound-gasket body member can be unified by casting said inner-ring-of-spiral-wound- 
gasket side orbital plane formation member which consists of an iron system material with a titanium 
alloy, or press fit according an inner-ring-of-spiral-wound-gasket side orbital plane formation member to 
a shrink fitting etc. to said inner-ring-of-spiral-wound-gasket body member. 

[0014] When said inner-ring-of-spiral-wound-gasket body member is formed from the aluminium alloy, 
said inner-ring-of-spiral -wound-gasket body member can unify with forging to said inner-ring-of-spiral- 
wound-gasket side orbital plane formation member which consists of an iron system material. 
[0015] In here, it is desirable to attach in the annular end face of said body member of an outer ring of 
spiral wound gasket the annular plate for bolt bearing surfaces which consists of an iron system material. 
In this case, it is desirable to attach in the annular plate for said bolt bearing surfaces the oil seal which 
blocks between said outer ring of spiral wound gasket and inner rings of spiral wound gasket. 
[0016] With the flexible external -tooth gearing with which this invention has been arranged on the other 
hand at a rigid internal gear and this inside In the wave-motion gearing unit which has the wave-motion 
generator arranged at this inside, and the cloth roller bearing which has connected said rigid internal 
gear and said flexible external -tooth gearing in the condition in which relative rotation is free 
the :aforementioned cloth roller bearing The body member of an outer ring of spiral wound gasket, and 
the outer-ring-of-spiral-wound-gasket side orbital plane formation member by which the orbital plane is 
formed in inner skin while being fixed to the inner skin of this body member of an outer ring of spiral 
wound gasket, An inner-ring-of-spiral-wound-gasket body member and the inner-ring-of-spiral-wound- 
gasket side orbital plane formation member by which the orbital plane is formed in the peripheral face 
while being fixed to the peripheral face of this inner-ring-of-spiral-wound-gasket body member, Have 
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two or more koro inserted into the orbit by which partition formation is carried out between said outer- 
ring-of-spiral-wound-gasket side orbital plane formation member and an inner-ring-of-spiral-wound- 
gasket side orbital plane formation member, and the; aforementioned outer-ring-of-spiral-wound-gasket 
side orbital plane formation member and the inner-ring-of-spiral-wound-gasket side orbital plane 
formation member are formed from the iron system material. Said body member of an outer ring of 
spiral wound gasket and the inner-ring-of-spiral-wound-gasket body member are characterized by being 
formed from the light-weight material lighter than said iron system material. 

[0017] this configuration - in addition -- this invention - : the tooth part formation member of the 
shape of a circular ring by which the internal tooth is formed in inner skin while said rigid internal gear 
is being fixed to the inner skin of a gearing body member and this gearing body member — having — 
**** __ ; it is characterized by forming said tooth part formation member from the iron system 
material, and forming said gearing body member from the light-weight material lighter than said iron 
system material. 

[0018] Furthermore, in this invention, the :aforementioned wave-motion generator is equipped with the 
rigid cam plate and the ball bearing put on the peripheral face of this rigid cam plate, and is 
characterized by forming said rigid cam plate from the light-weight material lighter than an iron system 
material. 

[0019] Here, as said light-weight material, the alloy of light metals, such as an aluminium alloy and a 
titanium alloy, plastics, or a ceramic is employable. 

[0020] Moreover, association with the body member of an outer ring of spiral wound gasket and an 
outer-ring-of-spiral-wound-gasket side orbital plane formation member can be performed as follows. 
[0021] What is necessary is just to unify the outer-ring-of-spiral-wound-gasket side orbital plane 
formation member concerned and said body member of an outer ring of spiral wound gasket by casting 
said outer-ring-of-spiral-wound-gasket side orbital plane formation member which consists of an iron 
system material with an aluminium alloy, or press fit according an outer-ring-of-spiral-wound-gasket 
side orbital plane formation member to a shrink fitting etc. to said body member of an outer ring of 
spiral wound gasket, when said body member of an outer ring of spiral wound gasket is formed from the 
aluminium alloy with a bigger coefficient of linear expansion than an iron system material. 
[0022] On the other hand, what is necessary is just to unify said body member of an outer ring of spiral 
wound gasket with forging to said outer-ring-of-spiral-wound-gasket side orbital plane formation 
member which consists of an iron system material, when said body member of an outer ring of spiral 
wound gasket is formed from the titanium alloy with a coefficient of linear expansion smaller than an 
iron system material. 

[0023] On the other hand, association with an inner-ring-of-spiral -wound-gasket body member and the 
inner-ring-of-spiral-wound-gasket side orbital plane formation member which forms the orbital plane 
can be performed as follows. 

[0024] When said inner-ring-of-spiral-wound-gasket body member is formed from the titanium alloy, 
the inner-ring-of-spiral-wound-gasket side orbital plane formation member concerned and said inner- 
ring-of-spiral-wound-gasket body member can be unified by casting said inner-ring-of-spiral-wound- 
gasket side orbital plane formation member which consists of an iron system material with a titanium 
alloy, or press fit according an inner-ring-of-spiral-wound-gasket side orbital plane formation member to 
a shrink fitting etc. to said inner-ring-of-spiral-wound-gasket body member. 

[0025] On the other hand, when said inner-ring-of-spiral-wound-gasket body member is formed from 
the aluminium alloy, said inner-ring-of-spiral-wound-gasket body member can be unified with forging 
to said inner-ring-of-spiral-wound-gasket side orbital plane formation member which consists of an iron 
system material. 

[0026] Association with the gearing body member and tooth part formation member which constitute 
the rigid internal gear can be performed as follows like the case of an outer ring of spiral wound gasket. 
[0027] When said gearing body member is formed from the aluminium alloy, the tooth part formation 
member concerned and said gearing body member can be unified by casting said tooth part formation 
member which consists of an iron system material with an aluminium alloy, or press fit according a 
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tooth part formation member to a shrink fitting etc. to said gearing body member. 
[0028] On the other hand, when said gearing body member is formed from the titanium alloy, said 
gearing body member can be unified with forging to said tooth part formation member which consists of 
an iron system material. 

[0029] Here, if the annular plate for bolt bearing surfaces which consists of an iron system material is 
attached in the annular end face of said body member of an outer ring of spiral wound gasket, the bolt 
bearing surface of sufficient reinforcement needed when concluding the part concerned using a 
conclusion bolt can be formed. 

[0030] Moreover, the oil seal which blocks between said outer ring of spiral wound gasket and inner 
rings of spiral wound gasket can also be attached in the annular plate for said bolt bearing surfaces. 
[0031] 

[Embodiment of the Invention] The wave-motion gearing unit which applied this invention to below 
with reference to the drawing is explained. 
[0032] [The 1st example] 

(Whole configuration) The cross-section configuration of the wave-motion gearing unit equipped with 
silk hat mold wave-motion gearing is shown in drawing 1 . The wave-motion gearing unit 1 of this 
example has the cloth roller bearing 4 arranged between the 1st end plate 2 and the 2nd end plate 3 
which have opened and arranged fixed spacing in the direction of unit axis la, and these 1st and 2nd end 
plates 2 and 3. The wave-motion gearing 5 of a silk hat mold is included in the interior of unit housing 
constituted by the end plates 2 and 3 of these 1st **, and the outer ring of spiral wound gasket 41 of the 
cloth roller bearing 4. Moreover, the boss is formed in the core of the 1st and 2nd end plates 2 and 3, and 
the hollow input shaft 8 supported by ball bearings 6 and 7 free [ rotation ] has penetrated here. 
[0033] The cloth roller bearing 4 is equipped with an outer ring of spiral wound gasket 41, an inner ring 
of spiral wound gasket 42, and two or more koro 43 inserted in the orbit in a circle by which partition 
formation is carried out between these inside-and-outside rings. An outer ring of spiral wound gasket 41 
is the composite part equipped with the circular ring-like body member 41 1 of an outer ring of spiral 
wound gasket, and the outer-ring-of-spiral -wound-gasket side orbital plane formation member 412 of 
the shape of a circular ring by which the orbital plane is formed in inner skin while uniting with the 
inner skin of this body member of an outer ring of spiral wound gasket. 

[0034] An inner ring of spiral wound gasket 42 is the composite part equipped with the inner-ring-of- 
spiral -wound-gasket side orbital plane formation member 422 of the shape of a circular ring by which 
the orbital plane is formed in the peripheral face while uniting with the peripheral face part by the side 
of one edge of the double-width inner-ring-of-spiral -wound-gasket body member 421 which carried out 
the shape of a circular ring, and this inner-ring-of-spiral-wound-gasket body member 421 . Furthermore, 
the inner ring of spiral wound gasket 42 of this example is equipped with the tooth part formation 
member 512 of the shape of a circular ring by which the internal tooth 51 1 is formed in inner skin while 
uniting with the inner skin part by the side of the other-end section of the inner-ring-of-spiral-wound- 
gasket body member 421. That is, the inner rings of spiral wound gasket 42 of this example are 
combination components with the rigid internal gear of the wave-motion gearing 5 of the silk hat mold 
described below. Conclusion immobilization of the inner-ring-of-spiral-wound-gasket body member 421 
of the inner ring of spiral wound gasket 42 of this configuration is carried out with the non-illustrated 
bolt for conclusion at the 2nd end plate 3. 

[0035] The wave-motion gearing 5 of a silk hat mold is equipped with the rigid circular ring-like 
internal gear 51, the flexible external -tooth gearing 52 of a silk hat mold, and the wave-motion generator 
53 of an ellipse form profile. Only the tooth part formation member 512 of the shape of a circular ring 
by which it is the inner ring of spiral wound gasket 42 of the cloth roller bearing 4 and really formed as 
mentioned above as an object, and the internal tooth 51 1 is formed in inner skin is formed from another 
member, and the rigid internal gear 51 is united with the inner skin of the inner ring of spiral wound 
gasket 42 of internal -gear combination. 

[0036] The flexible external -tooth gearing 52 has the cylinder-like drum section 521, the annular 
diaphram 522 which followed this end and has spread in the way outside radial, the heavy-gage annular 



http ://www4. ipdl j po.go.j p/cgi -bin/tran_web_cgi ej j e 7/7/04 



Page 5 of 8 



boss 523 who is following the periphery edge of this diaphram 522, and the external tooth 524 currently 
formed in the peripheral face for the other end of a drum section 521, and does a silk hat configuration 
as a whole. The annular boss 523 is inserted between the annular end face of the outer ring of spiral 
wound gasket 41 of the cloth roller bearing 4, and the 1st end plate 2, and conclusion immobilization is 
done with the conclusion bolt (not shown) at these components. Therefore, the flexible external -tooth 
gearing 52 and the rigid internal gear 51 are in the condition in which relative rotation is free through the 
cloth roller bearing 4. 

[0037] the rigid cam plate part 531 and ball bearing 532 of an ellipse form profile by which the wave- 
motion generator 53 is formed in the peripheral face of an input shaft 8 — having — this ball bearing 532 
-- the peripheral face of the rigid cam plate part 53 1 — ** — it is inserted in between the inner skin of the 
part in which the external tooth 524 of the flexible external gear 52 is formed. 
[0038] Here, the annular plate 9 for bolt bearing-surface formation is attached in the annular end face 
415 of the body member of an outer ring of spiral wound gasket in which the bolthole 414 formed in the 
body member 41 1 of an outer ring of spiral wound gasket of an outer ring of spiral wound gasket 41 is 
carrying out opening, and conclusion immobilization also of this annular plate 9 is carried out with the 
bolt for conclusion at the body member 41 1 side of an outer ring of spiral wound gasket. The seal ring 
91 for oil seal is attached in the part of the inner circumference veranda of this annular plate 9, and the 
seal of the clearance between an outer ring of spiral wound gasket 41 and an inner ring of spiral wound 
gasket 42 is carried out to it with this seal ring 91. 

[0039] In the wave-motion gearing unit 1 of the silk hat mold of this configuration, connection 
immobilization of the part for the lobe projected from the 1st end plate 3 of the input revolving shaft 8 is 
carried out in sources of rotation, such as a motor output shaft. Moreover, connection immobilization of 
the 1st end plate 2 or 2nd end plate 3 is carried out at a load side. If the input revolving shaft 8 carries 
out high-speed rotation, the engagement part of the external tooth 414 which was stir-fried by elliptical 
and has geared to the internal tooth 424 by two places of a circumferencial direction by the elliptical 
wave-motion generator 43 will move to a circumferencial direction. Since the numbers of teeth of an 
external tooth and an internal tooth differ, the relative rotation according to a number-of-teeth difference 
occurs among these external teeth and internal teeth. This rotation was sharply slowed down compared 
with the input rotational frequency. Since it is fixed so that either the 2nd end plate 2 or the 2nd end 
plate 3 may be connected to a load side and another side may not rotate, moderation rotation is outputted 
from the end plate side connected to the load side, and it is transmitted to a load side. 
[0040] (material of each part article) As mentioned above, the outer ring of spiral wound gasket 41 of 
the cloth roller bearing 4 is composite part which consists of a body member 41 1 of an outer ring of 
spiral wound gasket, and an outer-ring-of-spiral -wound-gasket side orbital plane formation member 412 
in this example. Similarly, an inner ring of spiral wound gasket 42 is composite part which consists of 
the inner-ring-of-spiral -wound-gasket body member 421, an inner-ring-of-spiral -wound-gasket side 
orbital plane formation member 422, and a tooth part formation member 512 by which the internal tooth 
51 1 is formed in inner skin. 

[0041] The body member 41 1 of an outer ring of spiral wound gasket and the inner-ring-of-spiral - 
wound-gasket body member 421 are formed from the light-weight material lighter than an iron system 
material, for example, the alloy of light metals, such as an aluminium alloy and a titanium alloy, 
plastics, or a ceramic can be used for them. On the other hand, the outer-ring-of-spiral-wound-gasket 
side orbital plane formation member 412 in which the orbital plane is formed, the inner-ring-of-spiral - 
wound-gasket side orbital plane formation member 422, and the tooth part formation member 512 in 
which the internal tooth is formed are formed from the iron system material currently generally used. 
[0042] Furthermore, in this example, the input shaft 8 and the rigid cam plate part 531 of the wave- 
motion generator 53 which is formed from light-weight materials, such as an alloy of light metals, such 
as an aluminium alloy and a titanium alloy, plastics, or a ceramic, and is formed in the peripheral face 
are formed from the same light-weight material. 

[0043] (The manufacture approach of composite part) Next, the manufacture approach of of the outer 
ring of spiral wound gasket 41 and inner ring of spiral wound gasket 42 which are composite part is 
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explained. First, association with the body member 41 1 of an outer ring of spiral wound gasket and the 
outer-ring-of- spiral -wound-gasket side orbital plane formation member 412 can be performed as 
follows. 

[0044] When the body member 41 1 of an outer ring of spiral wound gasket is formed from the 
aluminium alloy with a bigger coefficient of linear expansion than an iron system material, these 
components can be unified by casting the outer-ring-of-spiral -wound-gasket side orbital plane formation 
member 412 which consists of an iron system material with an aluminium alloy. These components can 
be unified by [ which instead depend the outer-ring-of-spiral-wound-gasket side orbital plane formation 
member 412 at a shrink fitting etc. to the body member 411 of an outer ring of spiral wound gasket ] 
pressing fit. What is necessary is to carry out RF quenching or laser quenching to the inner skin (orbital 
plane) of the outer-ring-of-spiral-wound-gasket side orbital plane formation member 412, and just to 
machine after an appropriate time, after unifying both members in the case of cast. 
[0045] On the other hand, what is necessary is just to unify the body member 411 of an outer ring of 
spiral wound gasket with forging to the outer-ring-of-spiral-wound-gasket side orbital plane formation 
member 412 which consists of an iron system material, when the body member 41 1 of an outer ring of 
spiral wound gasket is formed from the titanium alloy with a coefficient of linear expansion smaller than 
an iron system material. Adhesives may be applied to the joint of the member of the both sides in the 
case of forging. Moreover, the inner skin (orbital plane) of the outer-ring-of-spiral-wound-gasket side 
orbital plane formation member 412 may be beforehand stiffened by heat treatment, and may perform 
and stiffen RF quenching or laser quenching after junction of both members. 

[0046] In addition, when the difference of the coefficient of linear expansion of the body member 41 1 of 
an outer ring of spiral wound gasket and the outer-ring-of-spiral-wound-gasket side orbital plane 
formation member 412 is 5x10 to less than six, both members can be cast and can be unified by junction 
by adhesives, such as forging, press fit, and an epoxy resin, etc. 

[0047] Next, the joint approach of three components which constitute the inner ring of spiral wound 
gasket 42 is explained. First, when the inner-ring-of-spiral-wound-gasket body member 421 is formed 
from the titanium alloy, the inner-ring-of-spiral-wound-gasket side orbital plane formation member 421 
concerned and the inner-ring-of-spiral-wound-gasket body member 422 can be unified casting the inner- 
ring™of»spiral-wound-gasket side orbital plane formation member 422 which consists of an iron system 
material with a titanium alloy, or by pressing the inner-ring-of-spiral-wound-gasket side orbital plane 
formation member 422 fit by a shrink fitting etc. to the inner-ring-of-spiral-wound-gasket body member 
421. In this case, the peripheral face (orbital plane) of the inner-ring-of-spiral-wound-gasket side orbital 
plane formation member 422 is stiffened with RF quenching and laser quenching, and should just 
machine after an appropriate time. 

[0048] On the other hand, what is necessary is just to unify the inner-ring-of-spiral -wound-gasket body 
member 421 with forging to the inner-ring-of-spiral -wound-gasket side orbital plane formation member 
422 which consists of an iron system material, when the inner-ring-of-spiral-wound-gasket body 
member 421 is formed from the aluminium alloy. Moreover, it can also unify by press fit by a shrink 
fitting etc. Adhesives can also be used for the joint of both members in the case of forging and press fit. 
Moreover, the peripheral face (orbital plane) of the inner-ring-of-spiral-wound-gasket side orbital plane 
formation member 422 may be beforehand stiffened by heat treatment, and may be made to perform and 
harden RF quenching and laser quenching after junction. 

[0049] In addition, when the difference of the coefficient of linear expansion of the inner-ring-of-spiral - 
wound-gasket body member 41 1 and the inner-ring-of-spiral -wound-gasket side orbital plane formation 
member 412 is 5x10 to less than six, both members can be cast and can be unified by junction by 
adhesives, such as forging, press fit, and an epoxy resin, etc. 

[0050] Next, association with the inner-ring-of-spiral -wound-gasket body member 411 and the tooth 
part formation member 512 of the rigid internal gear 51 as well as the case in the above-mentioned outer 
ring of spiral wound gasket can be performed. 

[0051] In order to raise the bond strength of the component part of the outer ring of spiral wound gasket 
41 which is composite part, and an inner ring of spiral wound gasket 42 here, the thing which receive in 
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the direction of an axis, a circumferential direction, or the direction of both to each part article 
combined and which it escapes and is established for the irregularity for stops is desirable. Moreover, as 
for the thickness of the part in which the orbital plane in the outer-ring-of-spiral-wound-gasket side 
orbital plane formation member 412 in which the orbital plane is formed, and the inner-ring-of-spiral- 
wound-gasket side member 422 in a circle is formed, it is desirable to consider as 1/5 or more 
dimensions of the diameter of the koro 43. 

[0052] (annular member for bolt bearing surfaces) In this example, conclusion immobilization of the 
body member 41 1 of an outer ring of spiral wound gasket is carried out with the bolt for conclusion at 
the 1st end plate 2 side. If the bearing surface of the bolt of the bolt for conclusion is made into the 
annular end face 415 of the body member 411 of an outer ring of spiral wound gasket which consists of 
a light-weight material, when the seat planar pressure of a bolt is high, by the reinforcement of a light 
alloy, it may be insufficient. Then, he arranges the annular plate 9 which consists of an iron system 
material to the annular end face 415 of the body member 41 1 of an outer ring of spiral wound gasket 
which becomes with a bolt bearing surface beforehand, and is trying for the front face of the annular 
plate 9 concerned to turn into a bolt bearing surface like [ the above ] in this example. 
[0053] Moreover, in this example, it has considered as the configuration which attached oil seal 91 in 
the inner circumference edge of the annular plate 9 arranged in order to form a bolt bearing surface. 
Consequently, since oil seal is also formed in coincidence by attaching the annular plate 9, the device for 
the activity for attaching oil seal becoming unnecessary, and attaching oil seal also becomes 
unnecessary. 

[0054] The [2nd example], next drawing 2 are the sectional views of the wave-motion gearing unit 
equipped with the cup mold wave-motion gearing which applied this invention. This wave-motion 
gearing unit 100 had wave-motion gearing 110, and this wave-motion gearing 110 is equipped with the 
annular rigid internal gear 120 with which the internal tooth 123 is formed in inner skin, the flexible 
external -tooth gearing 130 of a cup mold stationed at this inside, and the wave-motion generator 140 
inserted in this inside. Moreover, the wave-motion gearing unit 100 has the cloth roller bearing 150 
which has connected the rigid internal gear 110 and the flexible external -tooth gearing 120 in the 
condition in which relative rotation is free. 

[0055] The rigid internal gear 120 is composite part which consists of a cylinder^like gearing body 
member 121 and a tooth part formation member 122 of the shape of a circular ring currently united with 
the inner skin by the side of the end of this gearing body member 121, and the internal tooth 123 is 
formed in the inner skin of this tooth part formation member 122. 

[0056] The flexible cup-like external -tooth gearing 130 has the cylinder-like drum section 131, the 
external tooth 132 formed in the peripheral face of the opening edge of one of these, the annular 
diaphram 133 which is following the opening edge of another side of a drum section 131, and the heavy- 
gage annular boss 134 who is following this diaphram 133. 

[0057] As for the wave-motion generator 140, the boss 143 with which a motor output shaft (not shown) 
etc. is connected is formed in the rigid cam plate 141 equipped with the profile of an ellipse form, the 
ball bearing 142 put on the periphery, and the core of the rigid cam plate 141. 

[0058] The cloth roller bearing 150 has an outer ring of spiral wound gasket 151, an inner ring of spiral 
wound gasket 155, and two or more koro 160 inserted in the annular orbit formed among these. An outer 
ring of spiral wound gasket 151 is composite part which consists of a circular ring-like body member 
152 of an outer ring of spiral wound gasket, and an outer-ring-of-spiral-wound-gasket side orbital plane 
formation member 153 of the shape of a circular ring combined with this inside, and V-like orbital plane 
is formed in the inner skin of the outer-ring-of-spiral-wound-gasket side orbital plane formation member 
153. Conclusion immobilization of the outer ring of spiral wound gasket 151 of this configuration is 
carried out with the bolt 154 for conclusion at the annular end face of the rigid internal gear 120. 
[0059] An inner ring of spiral wound gasket 155 is composite part which consists of a heavy-gage disc- 
like inner-ring-of-spiral -wound-gasket body member 156 and an inner-ring-of-spiral-wound-gasket side 
orbital plane formation member 157 of the shape of a circular ring combined with this peripheral face, 
and V-like orbital plane is formed in the peripheral face of this inner-ring-of-spiral-wound-gasket side 
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orbital plane formation member 157. Conclusion immobilization of the inner ring of spiral wound gasket 
155 of this configuration is carried out with the conclusion bolt 158 at the flexible external -tooth 
gearing's 130 boss 134, and driven flank material (not shown) is connected with the outside end face of 
the inner-ring-of-spiral-wound-gasket body member 156 of the inner ring of spiral wound gasket 
concerned. 

[0060] Moreover, also in this example, the annular plate 170 for forming a bolt bearing surface in the 
annular end face of the body member 152 of an outer ring of spiral wound gasket is arranged. 
Furthermore, oil seal 171 is attached in the inner circumference edge of the annular plate 170 concerned, 
and between an outer ring of spiral wound gasket and inner rings of spiral wound gasket is made into the 
seal condition with this oil seal 171. 

[0061] Also in the wave-motion gearing unit 100 of this example, the outer ring of spiral wound gasket 
151 which is composite part, the inner ring of spiral wound gasket 155, and the rigid internal gear 120 
are constituted by the components which consist of the same material as the above-mentioned example. 
That is, the outer-ring-of-spiral-wound-gasket side orbital plane formation member 153 for which 
endurance, abrasion resistance, etc. are needed, the inner-ring-of-spiral-wound-gasket side orbital plane 
formation member 157, and the tooth part formation members 122 of a rigid internal gear are the 
components formed from the iron system material. On the other hand, the body member 152 of an outer 
ring of spiral wound gasket, the inner-ring-of-spiral-wound-gasket body member 156, and the gearing 
body members 121 are the components formed fromjight^veigh^^ such as a light alloy. The 

joint approach of such each part articles can adopt the same approach as the 1st above-mentioned 
example. Moreover, the part of the rigid cam plate 141 of the wave-motion generator 140 can also be 
formed from a light-weight material. 

[0062] Although the above-mentioned example which is [the gestalt of other operations] is related with 
a wave-motion gearing unit, this invention is applicable similarly to a cloth roller bearing simple 
substance. That is, in the cloth roller bearing in each above-mentioned example, if a thing without a 
tooth part formation member is used as a bearing in the units, for example, the epicyclic gear reducer 
unit etc., other than a wave-motion gearing unit etc., lightweight-ization of the whole unit is realizable. 
[0063] 

[Effect of the Invention] As explained above, at the cloth roller bearing of this invention, the body part 
of an outer ring of spiral wound gasket and an inner-ring-of-spiral-wound-gasket body part were formed 
from the light-weight material, only the parts of the outer-ring-of-spiral-wound-gasket side orbital plane 
^r^i^lTreirflForcementls needed, and an inner-ring-of-spiral-wound-gasket side orbital plane were 
formed from the iron system material, and the configuration which combined these members and was 
unified is adopted. Therefore, according to this invention, very lightweight cloth roller bearing is 
realizable. 

[0064] On the other hand, in the wave-motion gearing unit of this invention, the body part of an outer 
ring of spiral wound gasket and inner-ring-of-spiral-wound-gasket body part of cloth roller bearing 
which occupy the fault half part of the weight were formed from the light-weight material, only the parts 
of the outer-ring-of-spiral-wound-gasket side orbital plane for which reinforcement is needed, and an 
inner-ring-of-spiral-wound-gasket side orbital plane were formed from the iron system material, and the 
configuration which combined these members and was unified is adopted. Therefore, while according to 
this invention it is small and compact, a very lightweight wave-motion gearing unit is realizable. 
[0065] Moreover, in this invention, in addition to the above-mentioned configuration, the gearing body 
part of the rigid internal gear which occupies the fault half part of the weight of wave-motion gearing 
was formed with the light-weight material, only the internal-tooth part for which reinforcement is 
needed was formed from the material of an iron system, and the configuration which combined these 
members and was unified is adopted. Therefore, a very lightweight wave-motion gearing unit is 
realizable. 



[Translation done ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the cloth roller bearing by which the fixed hole or tap for conclusion to other members is 
formed in the outer ring of spiral wound gasket and the inner ring of spiral wound gasket said outer ring 
of spiral wound gasket It has the body member of an outer ring of spiral wound gasket in which said 
fixed hole or tap was formed, and the outer-ring-of-spiral-wound-gasket side orbital plane formation 
member by which the orbital plane is formed in inner skin while being fixed to the inner skin of this 
body member of an outer ring of spiral wound gasket. The inner-ring-of-spiral -wound-gasket body 
member in which, as for said inner ring of spiral wound gasket, said fixed hole or tap was formed, It has 
the inner-ring-of-spiral-wound-gasket side orbital plane formation member by which the orbital plane is 
formed in the peripheral face while being fixed to the peripheral face of this inner-ring-of-spiral-wound- 
gasket body member. Two or more koro is inserted into the orbit by which partition formation is carried 
out between said outer-ring-of-spiral-wound-gasket side orbital plane formation member and an inner- 
ring-of-spiral-wound-gasket side orbital plane formation member. Said outer-ring-of-spiral-wound- 
gasket side orbital plane formation member and an inner-ring-of-spiral-wound-gasket side orbital plane 
formation member are cloth roller bearing characterized by being formed from the iron system material 
and forming said body member of an outer ring of spiral wound gasket, and the inner-ring-of-spiral- 
wound-gasket body member from the light-weight material lighter than said iron system material. 
[Claim 2] It is the cloth roller bearing characterized by said light-weight material being the alloy of light 
metals, such as an aluminium alloy and a titanium alloy, plastics, or a ceramic in claim 1. 
[Claim 3] It is the cloth roller bearing characterized by unifying the outer-ring-of-spiral-wound-gasket 
side orbital plane formation member concerned and said body member of an outer ring of spiral wound 
gasket by casting said outer-ring-of-spiral-wound-gasket side orbital plane formation member which 
said body member of an outer ring of spiral wound gasket is formed from the aluminium alloy in claim 
1, and consists of an iron system material with an aluminium alloy, or press fit according an outer-ring- 
of-spiral-wound-gasket side orbital plane formation member to a shrink fitting etc. to said body member 
of an outer ring of spiral wound gasket. 

[Claim 4] It is the cloth roller bearing characterized by said body member of an outer ring of spiral 
wound gasket being unified by forging to said outer-ring-of-spiral -wound-gasket side orbital plane 
formation member which said body member of an outer ring of spiral wound gasket is formed from the 
titanium alloy in claim 1, and consists of an iron system material. 

[Claim 5] It is the cloth roller bearing characterized by unifying the inner-ring-of-spiral-wound-gasket 
side orbital plane formation member concerned and said inner-ring-of-spiral-wound-gasket body 
member by casting said inner-ring-of-spiral-wound-gasket side orbital plane formation member which 
said inner-ring-of-spiral-wound-gasket body member is formed from the titanium alloy in claim 1, and 
consists of an iron system material with a titanium alloy, or press fit according an inner-ring-of-spiral- 
wound-gasket side orbital plane formation member to a shrink fitting etc. to said inner-ring-of-spiral- 
wound-gasket body member. 

[Claim 6] It is the cloth roller bearing characterized by said inner-ring-of-spiral-wound-gasket body 
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member being unified by forging to said inner-ring-of-spiral-wound-gasket side orbital plane formation 
member which said inner-ring-of-spiral-wound-gasket body member is formed from the aluminium 
alloy in claim 1, and consists of an iron system material. 

[Claim 7] Cloth roller bearing characterized by attaching in the annular end face of said body member of 
an outer ring of spiral wound gasket the annular plate for bolt bearing surfaces which consists of an iron 
system material in claim 1. 

[Claim 8] Cloth roller bearing characterized by attaching in the annular plate for said bolt bearing 
surfaces the oil seal which blocks between said outer ring of spiral wound gasket and inner rings of 
spiral wound gasket in claim 7. 

[Claim 9] A rigid internal gear, the flexible external -tooth gearing stationed at this inside, and the wave- 
motion generator arranged at this inside, In the wave-motion gearing unit which has the cloth roller 
bearing which has connected said rigid internal gear and said flexible external -tooth gearing in the 
condition in which relative rotation is free The outer-ring-of-spiral-wound-gasket side orbital plane 
formation member by which the orbital plane is formed in inner skin while said cloth roller bearing is 
being fixed to the inner skin of the body member of an outer ring of spiral wound gasket, and this body 
member of an outer ring of spiral wound gasket, An inner-ring-of-spiral-wound-gasket body member 
and the inner-ring-of-spiral -wound-gasket side orbital plane formation member by which the orbital 
plane is formed in the peripheral face while being fixed to the peripheral face of this inner-ring-of-spiral- 
wound-gasket body member, It has two or more koro inserted into the orbit by which partition formation 
is carried out between said outer-ring-of-spiral-wound-gasket side orbital plane formation member and 
an inner-ring-of-spiral-wound-gasket side orbital plane formation member. Said outer-ring-of-spiral- 
wound-gasket side orbital plane formation member and an inner-ring-of-spiral-wound-gasket side orbital 
plane formation member are a wave-motion gearing unit characterized by being formed from the iron 
system material and forming said body member of an outer ring of spiral wound gasket, and the inner- 
ring-of-spiral-wound-gasket body member from the light-weight material lighter than said iron system 
material 

[Claim 10] It is the wave-motion gearing unit characterized by equipping said rigid internal gear with 
the gearing body member and the tooth part formation member of the shape of a circular ring by which 
the internal tooth is formed in inner skin while being fixed to the inner skin of this gearing body member 
in claim 9, forming said tooth part formation member from the iron system material, and forming said 
gearing body member from the light-weight material lighter than said iron system material. 
[Claim 11] It is the wave-motion gearing unit which is equipped with the ball bearing which inserted 
said wave-motion generator in the peripheral face of a rigid cam plate and this rigid cam plate in claim 
9, and is characterized by forming said rigid cam plate from the light-weight material lighter than an iron 
system material. 

[Claim 12] It is the wave-motion gearing unit characterized by said light-weight material being the alloy 
of light metals, such as an aluminium alloy and a titanium alloy, plastics, or a ceramic in claim 9 thru/or 
which term of 11. 

[Claim 13] It is the wave-motion gearing unit characterized by unifying the outer-ring-of-spiral-wound- 
gasket side orbital plane formation member concerned and said body member of an outer ring of spiral 
wound gasket by casting said outer-ring-of-spiral-wound-gasket side orbital plane formation member 
which said body member of an outer ring of spiral wound gasket is formed from the aluminium alloy in 
claim 9, and consists of an iron system material with an aluminium alloy, or press fit according an outer- 
ring-of- spiral -wound-gasket side orbital plane formation member to a shrink fitting etc. to said body 
member of an outer ring of spiral wound gasket. 

[Claim 14] It is the wave-motion gearing unit characterized by said body member of an outer ring of 
spiral wound gasket being unified by forging to said outer-ring-of-spiral-wound-gasket side orbital plane 
formation member which said body member of an outer ring of spiral wound gasket is formed from the 
titanium alloy in claim 9, and consists of an iron system material. 

[Claim 15] It is the wave-motion gearing unit characterized by unifying the inner-ring-of-spiral-wound- 
gasket side orbital plane formation member concerned and said inner-ring-of-spiral-wound-gasket body 
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member by casting said inner-ring-of-spiral-wound-gasket side orbital plane formation member which 
said inner-ring-of-spiral-wound-gasket body member is formed from the titanium alloy in claim 9, and 
consists of an iron system material with a titanium alloy, or press fit according an inner-ring-of-spiral- 
wound-gasket side orbital plane formation member to a shrink fitting etc. to said inner-ring-of-spiral- 
wound-gasket body member. 

[Claim 16] It is the wave-motion gearing unit characterized by said inner-ring-of-spiral-wound-gasket 
body member being unified by forging to said inner-ring-of-spiral -wound-gasket side orbital plane 
formation member which said inner-ring-of-spiral-wound-gasket body member is formed from the 
aluminium alloy in claim 9, and consists of an iron system material. 

[Claim 17] It is the wave-motion gearing unit characterized by unifying the tooth part formation member 
concerned and said gearing body member by casting said tooth part formation member which said 
gearing body member is formed from the aluminium alloy in claim 10, and consists of an iron system 
material with an aluminium alloy, or press fit according a tooth part formation member to a shrink fitting 
etc. to said gearing body member. 

[Claim 18] It is the wave-motion gearing unit characterized by said gearing body member being unified 
by forging to said tooth part formation member which said gearing body member is formed from the 
titanium alloy in claim 10, and consists of an iron system material. 

[Claim 19] The wave-motion gearing unit characterized by attaching in the annular end face of said 
body member of an outer ring of spiral wound gasket the annular plate for bolt bearing surfaces which 
consists of an iron system material in claim 9. 

[Claim 20] The wave-motion gearing unit characterized by attaching in the annular plate for said bolt 
bearing surfaces the oil seal which blocks between said outer ring of spiral wound gasket and inner rings 
of spiral wound gasket in claim 19. 



[Translation done.] 
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